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Rückeshäuser, Nadine, University of Freiburg, Freiburg, Germany, nr@iig.uni-freiburg.de 
Abstract 
The potential of distributed ledger technology and its application in various industries is a controver-
sially debated topic. Advocates of the technology emphasize the economic benefits of decentralization 
and transparency, leading to cost reductions as well as the alleviation of several of today`s economic 
and technological problems. In contrast, critics assert that the potential of distributed ledgers might 
be overhyped, possibly leading to the next tech bubble. This paper contributes to the discussion by 
developing a typology of business models that are based on distributed ledger technology. In particu-
lar, this paper is a first step towards a more differentiated discussion on the potential of distributed 
ledges, by taking the underlying business models into consideration. Despite a characterization of the 
types, a discussion about special features of distributed ledger based business models is provided in 
the context of contemporary business model literature and the associated role of IT. It is proposed that 
future research must evaluate each business model isolated to achieve a comprehensive assessment of 
the potential of distributed ledgers. This paper can be interpreted as starting point for more fruitful 
discussions and the repeal of the partially diametrical opposed opinions towards the potentials of the 
technology. 
Keywords: Distributed Ledger, Business Model, Typology, Potential Analysis 
1 What is the Future of Distributed Ledger Technology? 
Distributed ledgers can be described as decentralized trust-technology, which enables transparent and 
secure transactions between nodes in a distributed network. The technological features of these ledgers 
facilitate business models based on smart-contracts, leading to disintermediation and potentially in-
creased protection against data manipulation due to the automated enforcement of digital properties of 
contracts. Potentially, this paradigm shift in the management and storage of data implies losses of 
competitive advantages for big players employing data-centric business model (Wittpahl, 2016). De-
spite the ‘democratisation of data’ on distributed ledgers (Wittpahl, 2016), one of the most controver-
sial discussed issue is the disruptive force of distributed ledgers for the financial sector and, especially, 
its consequences for the reliability and efficiency of trade finance and post-trade processes (Pinna and 
Ruttenberg, 2016). Besides that, various other application areas were identified over the past years, 
including the usage of non-corruptible distributed ledgers for land rights (Sixt, 2016) or the application 
of the technology for corporate governance (Yermack, 2015). Given the abundance of potential appli-
cation areas as well as an increasing amount of venture capital invested into the distributed ledger 
market, it is not surprising that first voices are being raised, questioning whether the potential of dis-
tributed ledger technology might be overestimated and if the market evolves to the next tech bubble 
(McMillan and Jackson, 2015; Valenzuela, 2016). According to own research, these concerns are also 
shared by the industry and enterprises build on distributed ledger technology. For instance, Dr. Gideon 
Greenspan, Founder and CEO of MultiChain, a software platform for deploying blockchain-based 
applications, indicated that the potential of blockchains is overestimated and overhyped, particularly in 
the financial sector. Similar Evans-Greenwood et al. (2016) argue that a few years ago, advocates of 
cloud computing seem to assert that any problem could be fixed or at least alleviated by moving it into 
the cloud. One might claim that, today, we are hearing the same refrain with ‘into the cloud’ replaced 
by ‘on the blockchain’ (Evans-Greenwood et al., 2016). 
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In the context of this controversial debate, this paper asserts that the application of distributed ledger 
technology may be justified by its possible economic benefits; however, in order to quantify its poten-
tial a more differentiated discussion is necessary. Notably, the potential of distributed ledger technolo-
gy may manifest itself in different ways and strengths, among others, depending on the industry and 
the value proposition provided by businesses. Before the potentials of distributed ledgers are dis-
cussed, it is therefore necessary, first to identify the emerging business models based on this technolo-
gy. Hence the overarching research question is: Which distributed ledger based business models can 
be currently observed and how can they be characterized? To this end a typology of business models 
based on distributed ledgers is provided, using previously identified parameters, for a subsequent 
characterization and comparison of distributed ledger based business models. 
Contribution: This paper identifies emerging business models related to distributed ledger technology 
and conducts a typification. Despite the typology cannot claim generality as well as completeness giv-
en the early state of research on distributed ledger based business models, the implications may be 
relevant for scientists a well as practitioners. First, the typology and subsequent characterization of 
business models strengthens the academic discourse in the sense that it delivers a starting point for a 
more differentiated discussion on the potentials of the technology that are expected to differ depending 
on the underlying business model. Furthermore, a special focus is placed on a corporate view on the 
technology use, which is neglected in the current academic discussion, which is predominantly con-
centrated either on the technological as well as economic foundations of distributed ledgers (e.g. 
Böhme et al., 2015) or the analysis of concrete distributed ledger applications, such as cryptocurren-
cies (e.g. Kazan et al., 2015). Second, for practitioners this typology delivers a framework for business 
orientation and guidance, especially in regard to characteristics that businesses may have to consider, 
if they want to start a distributed ledger based business, including considerations on how to differenti-
ated themselves from other contemporary IT-enabled business models. 
The paper is structured as follows: The next section briefly discusses the terminologies bitcoin, block-
chain, and distributed ledger technology and identifies different types of distributed ledgers, on which 
basis divergent business models emerge. Subsequently, a case study of business models based on dis-
tributed ledgers is conducted using the concept of a business model as well as its key features that are 
identified for the purpose of this study and that serve as theoretical foundation. A questionnaire was 
used to capture the business models of 150 businesses based on the technological features of distribut-
ed ledger technology, whereas the results of this study are presented in section 3. The case studies are 
used as references to create a typology in the following section. Despite the application of the ap-
proach of empirically grounded type building, a morphological box is used to present all possible 
combinations of dimensions and attributes identified in the empirical study, which serves as founda-
tion for the type building process. Section 4 presents the identified types of business models, exempli-
fied by concrete business cases. Afterwards these business models are discussed and compared in the 
context of contemporary literature on business models. Finally, a conclusion and outlook is provided. 
2 Bitcoin, Blockchain, and Distributed Ledger Technology 
A distributed ledger is a database, maintained and shared between nodes in a peer-to-peer network. 
Nodes are equal and possess an identical copy of the distributed ledger, whereas changes in the data-
base are reflected immediately and are incorporated by consensus between all participants, which is a 
primitive in distributed computing (Dolev et al., 1983). Consensus is found in accordance to pre-
specified rules, agreed on by the network (Walport, 2015). The ability to find consensus in a peer-to-
peer network and to validate data that will be incorporated into the distributed ledger through the net-
work, implies that there is no need of a third party, leading to disintermediation as well as increased 
transparency, which is a prerequisite for decentralized validation (Evans-Greenwood et al., 2016). 
Ultimately, this form of consensus implied by distributed ledgers, enables decentralized and autono-
mous business models, based on the execution of Turing-complete codes for so-called smart-contracts 
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that are automatically enforced contracts, leading to safe fulfilment of digital properties and compli-
ance, respectively (Vukolic, 2016).  
Distributed ledgers evolved originally from the world of virtual currencies and decentralized payment 
systems, of whom Bitcoin is the most prominent example (Pinna and Ruttenberg, 2016). The distribut-
ed ledger underlying Bitcoin is called ‘blockchain’, which ensures transactions to be aggregated 
chronologically in so called blocks and added to a chain of existing transactions using cryptographic 
signatures (Fanning and Centers, 2016). New blocks are referenced to the preceding block by using 
hash values, meaning that blockchains represent a history of information stored on it and the chrono-
logical ordering of information constitutes an inherent feature of blockchains (Taylor, 2013). The in-
tegrity and security of data is provided by so-called ‘miners’ that exert effort to validate and store in-
formation on the blockchain, whereas generally, every node in the Bitcoin network could be a miner 
provided that the node has the right and capability to expense a sufficient amount of effort (Walport, 
2015). Despite the distributed ledger applied by Bitcoin, several other types of distributed ledgers exist 
that may provide different characteristics than blockchains that offer automated chronological storage 
and, consequently, facilitate different applications that Bitcoin. The reason for the existence of differ-
ent types of distributed ledgers is that the technology offers various technical design options, including 
the decision whether or not information is stored chronological as well as whether or not access to the 
underlying peer-to-peer network is the open. Table 1 depicts the technical design decisions of distrib-
uted ledgers and presents examples of distributed ledger types in use. 
 
                           Data Storage 
Network Access 
Inherent chronological order Non-chronological order 
Permissionless network 
Type i. 
Example: Bitcoin (Nakamoto, 
2008), Stellar (Mazières, 2016) 
Type ii. 
Example: BigchainDB 
(Mcconaghy et al., 2016) 
Permissioned network 
Type iii. 
No example available (not 
practicable?) 
Type iv. 
Example: R3 Corda (Brown, 
2016) 
Table 1. Design Decisions and Types of Distributed Ledgers 
Whereas distributed ledger of type i. can also be used for other applications than Bitcoin (e.g. for al-
ternative payment networks), a historical transaction record must not necessarily back distributed 
ledgers, i.e. distributed ledger type ii. and iv.. For example, the Corda platform is a distributed ledger 
for recording and processing financial agreements by supporting smart contracts. According to the 
Corda whitepaper, however, despite the distributed ledger is inspired by the blockchain, it does not 
include particular design choices that are typical for blockchains, i.e. chronological ordering (Brown, 
2016). Another design decision related to distributed ledgers is concerned with the scope of the net-
work and network access, respectively. In particular, the size of the network, which is the number of 
participating nodes, depends on whether the ledger is restricted or unrestricted. Restricted, also called 
permissioned or private ledgers, limit the number of nodes using specific gatekeeping mechanisms, 
whereas unrestricted ledgers, called public or permissionless ledgers, allow anyone to participate 
(Pinna and Ruttenberg, 2016). In principle, any combinations in the matrix presented in Table 1 as 
well as hybrid forms are conceivable. Nevertheless, in practice, distributed ledgers of type ii. and iv. 
seem to feature either permissioned or permissionless access, whereas type i. distributed ledger typi-
cally feature permissionless access. Accordingly, no application of type iii. distributed ledgers are 
known to the author so far, which might imply that this combination of design features is not practica-
ble (Bitfury and Garzik, 2015). It is presumed that the lack of type iii. ledgers may result from the fact 
that chronological ordering is most often associated with mechanisms that imply the exertion of effort 
and resources, such as computer power, to integrate information chronologically into the ledger. As-
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suming that permissioned networks are most likely applied in a corporate context, e.g. if a company 
wants to maintain a privately hold ledger, the expense of resources may be in contrast to overall corpo-
rate objectives such as profit maximization and the economically use of resources. 
Despite different types of distributed ledgers can be identified based on these design decisions, a con-
sensus protocol, responsible for the validation of transactions, lies at the core of each type. In particu-
lar, consensus protocols allow machines to work together as a group that can survive even if some of 
its members fail. The concrete choice of a consensus protocol depends on requirements like perfor-
mance, scalability or security (Seibold and Samman, 2016) as well as on the concrete design decisions 
regarding network access and the ordering of stored transactions. For example, permissionless distrib-
uted ledgers typically feature consensus protocols that avoid censorship and counterparty exposure by 
setting incentives to hold the majority of the network nodes honest, e.g. by introducing the concept of 
mining (Nakamoto, 2008). On the other hand, private distributed ledgers may apply other consensus 
protocols as nodes are legally known and identified to validate transactions. Particularly, this reduces 
the need for proof, such as in the Bitcoin system and consensus can alternatively be found by bilateral 
consensus, e.g. such as in the case of the Corda platform (Seibold and Samman, 2016). 
The described design decisions and the associated choice of a suited consensus protocol, imply great 
flexibility, which opens up the possibility of various application areas. Generally, distributed ledgers 
of each type have the potential to radically overhaul existing business models that are based on long 
chains of intermediaries, which are needed to prevent market failures or principal-agent problems, 
associated to uncertainty and risks (Probst et al., 2016). From an economical viewpoint, the hereby 
induced disintermediation as well as increased transparency leads to significant cost reductions, espe-
cially in regard to transaction or monitoring costs (Pinna and Ruttenberg, 2016). The overarching eco-
nomic benefits of distributed ledgers for various applications reasons the following analysis of busi-
ness models based on this technology without differentiating between the actual types employed. 
3 Business Models based on Distributed Ledgers 
Key features of business models are identified by means of a literature review. Then, a case study of 
distributed ledger based business models is conducted to investigate the fulfilment of these features. 
3.1 The Business Model Concept and Key Components 
Although the concept of business models has been extensively discussed in the literature, there is still 
a lack of consensus on what comprises a business model (Hedman and Kalling, 2003; Morris et al., 
2005; Kujala et al., 2010). This is mainly because the concept of business models aims to combine a 
variety of different views, such as the perspective of industrial organization (Porter, 1980), a resource-
based view (Peteraf, 1993) or the perspective of strategic process (Chakravarthy and Doz, 1992). Con-
sequently, before a typology of business models based on distributed ledger technology can be devel-
oped, first, a definition as well as associated concepts must be identified for the purpose of this paper. 
Moreover, the hereby-derived definition is used in the questionnaire, to capture the following case 
studies and business models in a most comprehensive way.  
On a most basic level a business model can be defined as a method of doing business by which a com-
pany sustains itself and positions itself in the value chain (Chesbrough and Rosenbloom, 2002; Baden-
Fuller and Morgan, 2010). This generic description can be proliferated by specifying features of a 
business model. In this paper, the selected features are based on the comprehensive overviews provid-
ed by Morris et al. (2005), Chesbrough and Rosenbloom (2002), Kujala et al. (2010) as well as the 
practical approach of business model generation proposed by Osterwalder and Pigneur (2010). In or-
der to identify the relevant key features, the characteristics of business models identified in the respec-
tive works were compared and similar concepts were summarized to six general categories. Key fea-
tures were only used if they were mentioned in the majority of works. For instance, a key features that 
was only mentioned by one study was consequently omitted from this analysis. Furthermore, the iden-
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tified key features are also comparable and in accordance to the components of business models iden-
tified by the work of Hedman and Kalling (2003) as well as Al-Debei and Avison (2010). The result-
ing six features of business models are presented and described in the following: 
• Customer value proposition: A business model should solve an important problem or fulfil an 
important need for a target customer, by offering an appropriate product or service (Johnson et 
al., 2008). The value of a technology will be mirrored by the willingness to pay for an offered 
product or service (Chesbrough and Rosenbloom, 2002). The inclusion of the value proposition 
as business model feature is supported, among others, by Afuah and Tucci (2001), Alt and 
Zimmermann (2001), and Chesbrough and Rosenbloom (2002). 
• Identification of a market segment: The market segment includes users to whom the offered 
product or services is useful and defines the purpose. On this basis revenue generation mecha-
nisms are specified that also rely on the customer types, geographic dispersion, and their interac-
tion requirements (Chesbrough and Rosenbloom, 2002; Morris et al., 2005). This feature of the 
business model is emphasized by, among others, Markides (1999), Gordijn and Akkermans 
(2001), and Chesbrough and Rosenbloom (2002). 
• Estimation of the cost structure and profit potential: A business model must provide a con-
sistent logic for earning profit (Morris et al., 2005). This implies questions such as, how will the 
customer pay and how much to charge. If the business acts within the Internet, payment models 
are numerous, reaching from charging by transactions, licensing, or selling after-sales supports 
and services. At the same time the pricing strategy must consider the cost structure of a business 
(Chesbrough and Rosenbloom, 2002). The inclusion of costs and revenue structures is proposed 
by, among others Markides (1999) and Alt and Zimmermann (2001). 
• Positioning within the value network: Positioning within the value network involves third par-
ties within the vertical value chain as well as from the value network. A business must establish 
relationships with suppliers, partners, and customers, through which it can achieve complemen-
tary goods, increase network effects, and leveraging effects on the value of IT. The positioning in 
the value network involves thinking about where value is created for the customer with respect to 
the value chain (Chesbrough and Rosenbloom, 2002). The inclusion of this feature is emphasized 
by Gordijn and Akkermans (2001), Hamel (2001) and Chesbrough and Rosenbloom (2002). 
• Definition of the structure of the value chain: To define the structure of the value chain, offer-
ings must be created and distributed. This also includes the determination of complementary as-
sets needed to support the businesses position in the value chain (Chesbrough and Rosenbloom, 
2002). Notably, a superior structure of the value chain could lead to competitive advantage 
through the successful management of the interface between the business and others in the value 
network (Morris et al., 2005). This feature is proposed among others, by Afuah and Tucci (2001) 
and Chesbrough and Rosenbloom (2002). 
• Formulating a competitive strategy: A business model includes the formulation of an appropri-
ate competitive strategy, delineating how the company intends to achieve advantages over com-
petitors by identifying differences that can be maintained and mitigate on-going development. 
This requires thinking about the core competency, helping a business to perform relatively better 
than others (Morris et al., 2005). This feature is proposed by, among others, Weill and Vitale 
(2001), and Chesbrough and Rosenbloom (2002). 
3.2 Case Studies and Representation of Selected Business Models 
To perform the following empirically grounded typification, a case study was conducted focussing on 
corporations, deploying business models based or focussing on distributed ledgers. Using the infor-
mation from the databases Blockchain Technologies, Crunchbase and AngelList, in total, 150 corpora-
tions were contacted and asked for information using a questionnaire, which captures the previously 
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identified six key features of a business model. No pre-selection of companies in regard to business 
lifecycle positioning, geographical aspects or industry affiliation was done in order to avoid biases. 
Instead, companies were contacted in accordance to the degree of attention they receive, which was 
approximated by the number of followers on AngelList. A list of all companies that were contacted, 
descriptive statistics on the companies geographical location, industry affiliations as well as the ques-
tionnaire feedback is retrievable under the following link: http://bit.ly/2dbmygH. 
Out of 150 contacted companies, 6% answered the questionnaire, 1% provided additional information 
on the company and 4% rejected to give any answers in a time period of 3 months, starting in August 
2016. Deducted from the justifications received from the companies that reject to answer the question-
naire, it is assumed that companies that did not react are either not willing to disclose information of 
their business model, e.g. if they not yet launched their products or services, or due to time constraints. 
Moreover, it must be considered that start-up markets are typically volatile and some companies and, 
especially, companies that were in their early stages at the time they were contacted, may no longer 
exist. Table 2 provides an overview of the companies that answer the questionnaire (small companies: 
up to 10 employees, middle-sized companies: up to 50 employees). 
 
Company Name Industry Company Size Location 
MultiChain Infrastructure n/a UK 
Singular Property Rights Middle USA 
Uniquid Identity Management Small USA 
SETL Finance Small UK 
DXMarkets Finance Middle Singapore 
Symbiont Smart Contracts Middle USA 
Factom Infrastructure Middle USA 
Fuzo Payment Middle China 
VARcrypt Property Rights n/a USA 
Provenance Business Applications Middle UK 
StingLabs Infrastructure Small UK 
Table 2. Overview of companies disclosing information on their business model 
Some of the companies indicated in Table 2 did not reveal certain types of information. Four compa-
nies did not reveal their strategically business relationships, three did not want to disclose information 
on the network positioning and two companies did not reveal information on both cost structure and/or 
competitive strategy. Despite business models seem to differ significantly at a first glance, during the 
review process also similarities became visible. In the following two business models will be exempla-
ry presented focussing on features with the greatest identified differences. This limited representation 
is mainly done because of space restrictions. An overview over the complete information on business 
models provided by the companies is available under the following link: http://bit.ly/2dbmygH. 
CASE STUDY 1: UNIQUID 
UniquID is a software provider trying to solve the increasing challenges associated with the Internet of 
Things and growing interconnectedness of smart devices. UniquID provides device-centric solutions 
that recognized users through personal connected objectives, thereby removing the risk of user-
generated passwords. Moreover, appliances that serve lightweight trusted node services are offered 
that are built to run on virtual machines or workstations inside a company’s infrastructure. By hosting 
a proprietary blockchain infrastructure, smart contracts are kept decentralized, confidential and redun-
dant (UniqueID, 2016). The company claims to reduce infrastructure complexity and eases the man-
agement of and interaction with devices and remote cloud services for big companies. UniquID gener-
ates profits by using Software-as-a-Service pricing strategy, through licensing and consulting services.  
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Business Model Feature Description 
Customer Value  
Proposition 
- Software Provider removing the need of passwords to access digital systems 
- Eases the management and interaction of devices and remote cloud services  
- Reduction in infrastructure complexity 
- Higher pricing flexibility for customer tailored sales models due to blockchain 
Market Segment - Companies that need to manage hundreds or thousands of customers and/or need to connect things e.g. sensors, meters, vehicles, etc. 
Revenue Stream 
- Software-as-a-Service (SaaS)  
- Licensing  
- Minor revenue flow from consulting services 
Value Network  
Positioning 
- “B2B2B” 
- Service offered to system integrators or businesses 
Table 3.  Short Form Business Model Description UniquID 
CASE STUDY 2: DXMARKETS 
DXMarkets is a professional-grade exchange platform that provides liquidity for digital assets in high-
grade secure and scalable environments. By integrating blockchain technology into enterprise-based 
financial processes, DXMarkets expects to increase efficiency and to reduce costs by growing operat-
ing margins and the generation of new revenue streams. Strategic consulting as well as smart contracts 
for customer-based modelling of digital instruments are also offered, e.g. for automated trades or cou-
pon payments (DXMarkets, 2016). By this, DXMarkets addresses both private and institutional inves-
tors as well as businesses and positions itself as connector of demand and supply within the market.  
 
Business Model Feature Description 
Customer Value  
Proposition 
- Grade trading platform for digital currencies 
- Low latency trading, real-time charting, profit and loss sharing, bulletproof 
security 
- Increased efficiency and reduced costs by integrating blockchain technology 
into enterprise based financial processes 
Market Segment - Private/Institutional Investors  - Businesses  
Revenue Stream - Commissions based on the transacted volume - 6% on sell-side, 2% on buy-side 
Value Network  
Positioning 
- Platform as connector of supply and demand side 
- Value capture at the point of transaction 
Table 4. Short Form Business Model Description DXMarkets 
4 A Typology of Distributed Ledger Based Business 
In the following a typology of business models based on distributed ledger technology will be con-
structed based on the answers on the questionnaire and exemplified by selected businesses cases. Ty-
pologies are regularly used in management science and, especially, in the context of business models 
for example in Pugh et al. (1969) as well as by Kujala et al. (2010). 
4.1 Creation of a Typology and the Concept of Types 
A typology is a method for delineating types of things or events, where types are created conceptually, 
using a top-down approach as well as facts from experience and observation (Baden-Fuller and 
Morgan, 2010). By this, every typology is a result of a grouping process, where an object field is di-
vided into some subgroups (types) with the help of dimensions and attributes (Doty and Glick, 1994; 
Kluge, 2000). In social sciences, these types are sometimes also referred to as ‘ideal types’ following 
Max Weber’s notion of ideal types as generalisations mediating between ideas and theories. The 
method of empirically grounded type building is applied in this paper, following Kluge (2000) and 
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Charmaz (2006), taking advantage of the method’s flexibility compared to other approaches for type 
building, e.g. Kuckartz (2010). Notably, empirically grounded type building allows for various analys-
ing methods to reach the sub-goals, depending on the research question and quality of data (Kluge, 
2000). Moreover, a four-step process for type building was applied according to Kluge (2000). 
The first step of the empirically grounded type conduction process consists in defining relevant dimen-
sions and attributes, which form the basis of the typology. Notably, dimensions and attributes are re-
quired to adequately grasp the similarities and differences between the identified business models and 
are finally needed to describe the resulting types (Kluge, 2000). Within qualitative studies, Keller and 
Kluge (1999) noticed that the definition of dimensions and attributes happens during the process of 
analysis of collected data and with the additional help of theoretical knowledge. Accordingly, the case 
study provides the dimensions, which are the business features as well as the associated attributes, 
which get apparent from the questionnaire answers. Afterwards, business models must be grouped and 
analysed in regard to empirical regularities by means of the defined dimensions and attributes. In this 
paper a morphological box (Zwicky and Wilson, 1976) represents all possible combinations, on which 
basis the distribution of the business models to these combinations must be proofed for internal and 
external heterogeneity. Notably, the morphological box is suited for this study as it is typically used 
for the structuring of a set of relationship containing multi-dimensional, non-quantifiable problem 
complexes (Ritchey, 1998). This analysis builds the foundation for type building and constitutes the 
second step of the typology building process (Kluge, 2000). Step three, consists in identifying mean-
ingful relationships and building types through the combination of attributes. Notably, this also re-
quires the building of new attributes and the repetition of step one to three for an empirically grounded 
type construction. After type building, a characterization of types must be conducted, using the types 
attributes or by using other criteria such assignments as ideal type or extreme type, etc. (Kluge, 2000).  
4.2 Morphological Box for Distributed Ledger Based Business Models 
A morphological box (Zwicky and Wilson, 1967) is developed and used as instrument to graphically 
represent the combinations of dimensions and options of business models (Table 5). The morphologi-
cal box comprises step one and two of the type generation process. In a first step, all identified busi-
ness model features were assumed as dimensions for the subsequent typology building process, assum-
ing that the features identified in the previous section describe business models in comprehensive way, 
leading to an in-depth understanding of the detailed characteristics of the subsequently analysed busi-
ness cases. Based on these dimensions, the information provided in the context of the questionnaires 
were analysed first individually and, afterwards, through the comparison of relevant keywords as well 
as associated and similar expressions. Examples for such keywords in the dimension customer value 
proposition are, among others, ‘Platform’, Infrastructure’, ‘Service’, ‘Distribution’, which provided a 
first differentiation of the analysed business cases. Particularly, the hereby achieved conceptual elabo-
ration of similarities and differences of the provided information related to the different dimensions, 
enabled the derivation of options for the particular business model features. The identified options are 
expected to fulfil the requirement of great external heterogeneity, meaning that the identified options 
must differ significantly. Dimensions, in which no significant divergences of options could be identi-
fied based on the answers provided by the companies, were excluded from the morphological box. 
Moreover, one additional option is added as a result of the general screening of the contacted compa-
nies’ homepages. In particular, one characteristic was observed, which referred to the keyword infra-
structure. Questionnaires, which contained this keyword, were platforms that allow for further devel-
opment. However, during the screening it was observed that business that can be assigned to be infra-
structure provider also supply databases or other infrastructures that do not offer additional functional-
ities for development. This observation was taken into account by adding one additional option called 
infrastructure provision to the dimension core value proposition. At the end, this leaves 4 dimensions 
and 18 options, which describe business models premised on distributed ledgers. 
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Dimensions Options 
Core Value 
Proposition 
Infrastructure  
Provision 
Platform-
Based  
Development 
Application-
Based  
Integration 
Service/ 
Application 
Provision 
Supporting/  
Supplementary 
Services 
Market  
Segment 
Software 
Developers 
Big  
Businesses 
Small and 
Medium-sized 
Businesses 
Business End-
Consumer 
Private End-
Consumer 
Gov-
ern-
ment 
Value Network 
Positioning Before Transaction During Transaction After Transaction 
Revenue 
Stream 
Transaction-
Based 
Revenue  
Sharing 
Licensing &  
Consulting 
Subscription/ 
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Table 5. Morphological Box for Distributed Ledger Based Business Models 
The dimension core value proposition is divided into five options. The option infrastructure provider 
refers to businesses that provide distributed ledgers as mere data infrastructure, e.g. as database. Busi-
nesses that provide platform-based development provide a general infrastructure as well, but addition-
ally allow for the development of applications or other features on top of their infrastructure. Applica-
tion-based integration comprises services based on a proprietary infrastructure, to develop and inte-
grate various applications and solutions suited to an organizational structure and demands of a particu-
lar business. The next option is service or application providers that offer ‘ready to use’ applications, 
for example, for accounting or management of property rights that can be either based on a proprietary 
or open blockchain but without the opportunity for customization. Lastly, businesses may offer sup-
porting or supplementary services, e.g. consulting services. The dimension market segment comprises 
six options. Software developers are customers that use a given infrastructure, e.g. databases or plat-
forms, to develop their own software. Thus, developers are typically no end-users, but are encouraged 
to sell their products afterwards. Big businesses are expected to be rather no end-users as the potential-
ly posses the ability to develop and integrate applications based on existing infrastructures using their 
internal human resources. However, in principal they can be both, developers as well as end-users. 
Middle-sized to small-sized businesses are also expected to have development and integration capaci-
ties, at least to some extend. Business- or private end-users are characterized as passive users, meaning 
that they are not able or not willing to take on development or integration efforts. The government is 
also assumed to be a passive end-user. The option value network positioning comprises three options, 
whereas the value is created either ex ante, ex post or during a transaction, whereas a transaction is 
defined as a transfer of products or services across a technologically separable interface that links a 
consumer with a producer or service provider (Williamson, 1981). It is assumed that there also exist 
business models that comprise two or more options, e.g. if the value is created throughout the whole 
supply chain of a product. The dimension revenue stream can be divided into four options, where rev-
enue is generated either on a transactional basis, by revenue sharing with strategically business part-
ners, by the offering of licensing and consulting services or by charging of customers on the basis of a 
subscriptions or accounts. Based on the resulting morphological box, a typology of business models is 
developed and types are exemplified by the use of distributed ledger based businesses. 
4.3 The Five Types of Distributed Ledger Based Business Models 
By comparing all possible paths through the morphological box, types of business models are generat-
ed in the following, which is equivalent to step three and four of the typology building process.  
BUSINESS MODEL 1: DATA INFRASTRUCTURE PROVIDER 
The first type of business model derived from the morphological box is the data infrastructure provid-
er (Table 6). One example of this type of business model is the German start-up BigchainDB. Typical-
ly these businesses provide a distributed ledger as mere database and decentralized storage, without 
allowing any further applications build on top of it and developed by external entities. By this, these 
businesses build on the increasing need for storage capacity, featuring high throughputs up to millions 
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of transaction per seconds or higher, low latency as well as capacity of petabytes or more (Mcconaghy 
et al., 2016). Customers of data infrastructure providers comprise all kind of end-users, including the 
government as well as big businesses and small- to medium-sized business, using the database either 
with permissioned or permission-less access. In particular, the latter allows industry specific database 
solutions (Mcconaghy et al., 2016). Value is generated ex post, for example, by secure and transparent 
storage of transactional data, whereas revenue is generated via customer subscriptions or accounts, 
which is equivalent to renting a particular storage capacity and the conditions belonging. 
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Table 6.  Business model type I: Data infrastructure provider 
BUSINESS MODEL 2: DEVELOPMENT FACILITATOR 
The second type of a distributed ledger based business model is the development facilitator, mainly 
responsible for platform-based development (Table 7). Examples of development facilitators are Mul-
tiChain, which is a software platform for the deployment of blockchain-based applications by offering 
special niche-database architecture as well as Symbiont, which is a smart contract platform.  
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Table 7.  Business model type II: Development facilitator  
According to the information provided by MultiChain, customers are enabled to treat the blockchain 
as a black box by using a platform (in the case of MultiChain a separate ‘fork-chain’ and a Multi-
Chain-node), leading to reduced development efforts for blockchain applications. As the platform-
based approach allows for the development of applications on top of the existing infrastructure, cus-
tomers of development facilitators are software developers as well as big businesses that want to build 
distributed ledger solutions internally. Notably, the ability to build applications on top of the infra-
structure divides development facilitators from data infrastructure providers. Moreover, customers 
may also be small- to medium-sized companies or start-ups that want to build blockchain applications 
as well as consulting companies that want to advise other companies with the development of block-
chain based applications. Value creation typically happens before the actual transaction by providing 
the critical infrastructure and building the fundament for the realization of the transaction or ex post 
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transaction documentation. Revenue generation is obtained by licensing as well as by subscription or 
based on an account, e.g. by ‘renting’ a fork chain as infrastructure for own development efforts. 
However, also consulting services are conceivable. MultiChain, for example, offers according to their 
own information, small-scale but high-priced consulting and wants to price service level agreements 
for live deployment in the future as well as premium versions with regular licensed software. 
BUSINESS MODEL 3: INTEGRATION ENABLER 
Integration enabler is the third type of business model, whereas the core value proposition mainly 
consists in services concentrated on application-based integration (Table 8). In contrast to the former 
business model development facilitator, there is no flexibility in regard to the offered product or ser-
vice. Integration enablers rather offer particular applications located in a specialized application field 
and provide integration services of these applications suited to the needs and organizational aspects of 
a particular business. An example of an integration enabler is Factom, offering blockchain-enabled 
tools and services build on top of an open source blockchain. By this customers do not need to imple-
ment tools on their own and benefit from cost and time reductions due to reduced development and 
integration efforts. Factom states that the implementation of applications also leads to a reduction of 
the learning curve for customers that use the blockchain. Customers of integration enabler are all kind 
of businesses as well as end-consumers including the government or other public companies such as 
public infrastructure providers. Value is typically generated ex ante, as the service provided by these 
businesses is the basis for operational activities of customers, the associated transactions and the re-
porting of transactional data. Revenue stream result from licensing activities, as, for example in the 
case of Factom, tools are offered as Software-as-a-Service, leading to lower implementation barriers. 
Moreover revenue is generated from consulting services as well as from subscription or account-based 
pricing, if customers need to become a part of the network, e.g. in form of a node. 
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Table 8.  Business model type III: Integration enabler 
BUSINESS MODEL 4: APPLICATION PROVIDER 
The fourth type of business model is the application provider (Table 9). These businesses typically 
offer fixed applications without the possibility for customization. Examples of this type of business 
model are Fuzo, offering among others mobile phone remittance services, SETL, responsible for mar-
ket transaction settlement as well as payment, and DXMarkets, which provides a trading platform for 
digital currencies. According to their core value proposition, the customers of application providers 
are mostly business and private end-users as well as the government. Customers can be described as 
passive users, since they are not interested in the integration of the distributed ledger technology with-
in their own organizational structures or in independent development efforts. Value creation can hap-
pen ex ante or ex post as well as during the transaction, e.g. by offering a payment system. Lastly, the 
revenue stream for application providers can be based on a numerous pricing models and revenue 
streams including transaction-based pricing, revenue sharing with strategic business partners, licensing 
and consulting as well as via subscription and account-based. 
Rückeshäuser /Distributed Ledger Based Business Models 
 
 
Twenty-Fifth European Conference on Information Systems (ECIS), Guimarães, Portugal, 2017 2213 
 
 
 
Dimensions Options 
Core Value 
Proposition 
Infrastructure 
Provision 
Platform-
Based 
 Development 
Application-
Based 
Integration 
Service/ 
Application 
Provision 
Supporting/ 
Supplementary 
Services 
Market Seg-
ment 
Software 
Developers 
Big  
Businesses 
Small and 
 Medium-sized 
Businesses 
Business 
End-
Consumer 
Private 
End-
Consumer 
Govern-
ment 
Value Net-
work Posi-
tioning 
Before Transaction During Transaction After Transaction 
Revenue 
Stream Transaction-Based Revenue Sharing 
Licensing & 
Consulting 
Subscription/ 
Account-Based 
Table 9.  Business model type IV: Application provider 
BUSINESS MODEL 5: SUPPORTING OR SUPPLEMENTARY SERVICE PROVIDER 
The fifth and last type of business model is the supporting or supplementary service provider (Table 
10). An example of this kind of business model is the incubator and investor StringLabs, specialized 
on advanced decentralized protocols and applications. According to StringLabs, customers benefit 
from the professional experience and capital to build open protocol ventures for the realization of pro-
jects, such as decentralized commercial banking. Thus, costumers of String Labs might be entrepre-
neurs as well as small- to middle sized start-ups. Other supplementary services identified in this paper 
are organizations striving for the provision of information and pushing forward the public recognition 
of the technology (e.g. Blockchain University (2016)). Therefore, also businesses and private-end user 
are potential costumers of supporting or supplementary services. Given the variety of services that can 
be offered based on this type of business model, the value creation can happen before, after as well as 
during transactions. Except for non-profit organizations, supporting or supplementary service provid-
ers are able to generate revenue via revenue sharing as well as by offering consulting services. 
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Table 10. Business model type V: Supporting or supplementary service provider 
4.4 Implications of the Typology and Discussion of the Results 
Given the five divergent business models and subsequent characterization it gets apparent that the 
emerged business models as such, are not new and already observed in other contexts, such as in the 
context of platform-based cloud solutions (Giessmann and Legner, 2016) or applications offered as a 
part of a software-as-a-service strategy (Weinhardt et al., 2009). However, two important implications 
can be derived that must be discussed in the context of prior research, concerned with business models 
in general and IT-enabled business models, specifically (e.g. Hedman and Kalling (2003), Al-Debei 
and Avison (2010) and Ojala (2016)). The first implication is that, so far, distributed ledger technology 
seems not to lead to an apparent disruption of existing business models. However, it must be consid-
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ered that distributed ledger may shape business models in a more inconspicuous way, as existing busi-
ness practices must be aligned to the technology leading to more varieties and rearrangement of exist-
ing social orders including the dynamic interplay between different corporate actors (Kuk and Janssen, 
2013). Consequently, while business models might stay the same on the surface, actually they might 
get more explicit and flexible, owing to a increasing insecurities implied by the use of distributed 
ledgers as infrastructure facilitating digital interactions (Al-Debei and Avison, 2010; Ojala, 2016). 
Related to this issue is the fact that technologies can take different roles according to Adomavicius et 
al. (2007), whereas roles may change depending on the business model the component of the business 
model that is affected by the technology (e.g. organizational activities and structures, resources, offer-
ing) (Hedman and Kalling, 2003). For instance, looking at the identified business models the role of 
the distributed ledger differs between platform-based solutions and applications. Whereas in the latter 
case, distributed ledger take on a product or application role, meaning that distributed ledger technolo-
gy is the focal point and in direct competition with other, alternative technologies (e.g. other payment 
or remittance services in the case of Fuzo), applied as platform-based solution, distributed ledger ra-
ther functions as enabler for further component or application development. Consequently, the second 
implication is that depending on the role of the technology, a particular business model is shaped to 
varying degrees by the technology and with respect to the organizational structure and activities. For 
instance, distributed ledgers that are applied as digital infrastructure for the realization of an corporate-
owned application, e.g. for supporting business activities such as accounting, may lead to a decon-
struction of commonly applied roles within organizations, leading to the necessity to define new roles 
and responsibilities that differ from traditional hierarchical structures. More precisely, if distributed 
consensus is exemplarily applied for decision-making in the context of accounting, every validating 
node is then responsible for the correctness of a transaction and, consequently, also liable. The implied 
decentralization of responsibilities is in stark contrast to contemporary and predominantly applied 
management practices. The resulting third implication that eventually leads back to the first implica-
tion is, therefore, that given a product role of a distributed ledger, the consequences for business mod-
els may be significant and change the understanding of current business models and relationships, for 
instance given incompatibilities with existing business routines (Kuk and Janssen, 2013). The fact that 
these effects are not captured by the business model typification and characterization may reflect that 
the majority of analysed firms are still in the founding or product development phase, meaning that the 
effects of distributed ledger technology could not unfold so far, or unfold rather on an organizational 
level that is less considered by the identified business model key-features. 
5 Conclusion and Outlook 
This paper is a first step towards a more differentiated discussion on the potentials of distributed ledg-
er technology by identifying five types of business models based on distributed ledger technology. 
Thereby, a focus is placed on a corporate perspective on distributed ledger technology use. It is sug-
gested that future work should take this differentiation as a starting point in assessing the potential of 
the technology by investigate each type of business model isolated, given the large differences of op-
tions accompanied by the respective business models and the associated role of the technology. It must 
be noted that the generality of the identified business models is limited given the small number of evi-
dence and answers provided by the companies. Thus the typology cannot claim completeness of busi-
ness models or general transferability. Further efforts should be made in testing the validity of these 
models by using long-term market observations and further case studies. Potentially, this will reveal 
additional business models and leads to a more differentiated characterization of the models by ex-
tending the underlying morphological box. Further research should also concentrate on the simultane-
ously analysis of the underlying distributed ledger type and its contribution to the success of the par-
ticular business model. Lastly, the majority of businesses that are contacted in this study are in the 
finance industry or provide digital infrastructures. Even if this is not a proof of the possible potentials 
in these application fields, further research should put special attention on both application areas. 
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